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Abstract

Introduction: Several factors influence the quality and appearance of the skin, including age, lifestyle, sun expo-
sure, and certain conditions. These elements can have a significant negative impact on some individuals. As a
result, esthetic medicine is increasingly sought after as a solution to counteract these effects, enhancing both
appearance and self-esteem. The objective of the research was to observe the clinical and histological changes
in the skin of five women with photoaging, hyperpigmentation, rhytidosis, or acne scars after a single application
of recombinant enzymes.

Methods: This longitudinal descriptive study was conducted on 5 women aged 47-65, randomly selected.
Photographic records and biopsies were taken before and after the treatment.

Results: Clinical results revealed a significant improvement in skin quality and texture, with reduced skin laxity
and skin repositioning, as well as a decrease in hyperpigmented lesions and acne scars. Histologically, there was a
reduction in hyperkeratosis and collagen basophilia, along with regeneration of elastic and collagen fibers, show-
ing an increase in their integrity.

Conclusion: A single dose of recombinant enzymes demonstrated improvement in skin quality both clinically and
histologically in 100% of the patients, proving to be a safe, reliable, and easy-to-apply treatment. It achieved high

levels of patient satisfaction, suggesting its potential to replace more invasive procedures.
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Introduction

In recent years, life expectancy has increased (1), and
the primary goal is to ensure a high quality of life, where
health enhancement and esthetics play a crucial role. Many
individuals seek and prioritize feeling comfortable with their
own image. However, various skin conditions may be consid-
ered esthetically undesirable by some of them. Signs of facial
aging, such as wrinkles and folds, poor skin tone and texture,
and an imbalanced distribution of soft tissue (2), can have
psychological, emotional, and social negative effects (3).

Factors such as age, ethnicity, demographic conditions,
exposure to pollution, and lifestyle habits, including alcohol
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consumption, physical inactivity, smoking, and diet, among
others, can have either positive or negative effects on skin
health (4,5).

Sun exposure (6,7) and chronological aging also contrib-
ute to the deterioration of skin quality due to oxidative stress
and damage to the genetic material of cells and structural skin
proteins, including collagen and elastin. This process leads
to increased inflammation, alterations in skin pigmentation,
elastosis, and a higher risk of developing skin cancer (8,9).

Acne is also a skin condition with a negative connotation.
It is an inflammatory skin alteration that affects more than
80% of individuals between the ages of 11 and 30 and can
persist in adulthood in up to 5% of cases (10). Inflammatory
forms of acne may lead to the formation of permanent scars,
which can have significant social and psychological implica-
tions for the individual (11).

Esthetic treatment of facial aging is a considerable option
to achieve attractive, natural-looking results and may have a
substantial positive impact on an individual’s self-image and
on how one is perceived by those with whom one has social
interactions (3,12). Consequently, esthetic enhancement has
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become essential both in daily life and in professional settings.
Esthetic and plastic medicine aim to safely and efficiently ful-
fil society’s beauty and esthetic standards, providing rapid
results with minimal side effects (13).

In recent years, there has been a notable increase in
patients seeking medical esthetic treatments to enhance the
appearance of their facial skin, primarily aiming to reduce
signs of aging such as rhytidosis, hyperpigmented spots, skin
laxity, and the deepening of expression lines (14,15).

The current market offers a broad spectrum of treatments,
ranging from esthetic approaches—including photoprotec-
tors, topical and oral formulations, and various anti-aging
strategies, often enhanced by advanced technologies—to
non-invasive procedures such as injectables, and invasive
interventions, including surgical techniques.

Several scientific studies have demonstrated the use of
recombinant enzymes in the treatment of various dermo-
esthetic conditions (16-18). However, no data is available in
the literature regarding histological changes in the skin fol-
lowing treatment with recombinant enzymes.

This study aims to visually assess changes in different
signs of skin aging and analyze the associated histological
modifications to validate and support the observed clinical
modifications after applying the pbserum LOW enzymatic
cocktail.

Materials and Methods

This is a descriptive longitudinal study where 5 patients
aged between 45 and 65 were included. Patients presented
photoaging, hyperpigmentation, rhytidosis, and/or acne
scars on their faces. All participants were healthy, non-
smokers, not pregnant, and had not previously undergone
treatments with injected substances. However, they may
have previously cared for their skin with moisturizers and/
or sunscreens.

Participants were fully informed about the purpose, risks,
and benefits of the study, as well as their rights. They signed
an informed consent form for biopsy collection, product
application, photographic documentation, data treatment,
and authorization for publication of data and photos. All data
was handled and will be published confidentially. Participants
had the autonomy to decide their participation and were free
to withdraw at any time.

Prior to the application of the recombinant enzymes, an
initial photographic record was taken. A skin biopsy was then
collected from the right preauricular region using a N4 punch,
with aseptic procedures and local anesthesia with 1% lido-
caine without epinephrine.

Thirty minutes before pbserum LOW injections, a topical
anesthetic was applied to the area to be treated. A strict anti-
septic control was performed, washing the area with 3-minute
surgical chlorhexidine soap before the procedure began.

The product studied was pbserum HA1.5 LOW (sup-
plied by pbserum Proteos Biotech S.L.), which consists of a
1.5 mL syringe of 0.1% sodium hyaluronate, obtained from
Streptococcus equi subsp. zooepidemicus. A vial contains 3
recombinant bacterial enzymes: collagenase PB220, lipase
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PB500 and lyase PB72K; lyophilized and in different propor-
tions. There is a vial of saline solution. The enzymes were
reconstituted with the sodium hyaluronate, and the amount
of saline solution required for the area to be treated and
with the addition of 0.5 cc lidocaine 1% without epinephrine.
For product injection, 3 cc syringes with 30G x 1 hypoder-
mic needles were used, and the solution was administered
subcutaneously following a cephalic vectorization technique
recommended by the authors, as shown in Figure 1.

FIGURE 1 - Design of the schematic representation through ce-
phalic vectorization for the subcutaneous application of recom-
binant enzymes on the face, as conceived and recommended by
the authors.

Five days after the application of pbserum LOW, a radio-
frequency session was performed. After 45 days, the patients
were recalled for a second photographic recording and biopsy
collection from the same area as the initial sample. All photos
were taken by the same individual using an iPhone 15 Pro
camera without flash and without any retouching.

The biopsies were immediately placed in containers
with 10% neutral formalin at a ratio of 10 parts formalin to
the volume of the sample and sent to the pathology labo-
ratory. All samples were processed and analyzed within 24
hours of biopsy collection. The samples were fixed for at
least 6 hours and then conventionally processed automati-
cally for 12 hours in formalin, alcohol, xylene, and paraf-
fin. Subsequently, they were embedded in paraffin blocks
and sectioned at 3 microns using a microtome, followed
by staining with Hematoxylin and Eosin (H&E), Trichrome
stain for collagen visualization, and Elastic stain for better
visualization of elastic fiber fragmentation and integrity.
The sections were examined by the same pathologist, who
compared the findings from the H&E, Trichrome, and Elastic
stains in the biopsies taken before and after the recombi-
nant enzyme application.
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After the application of the enzymes, patients were
instructed to maintain proper hydration and avoid any
form of anti-inflammatory therapy, including cold applica-
tions, medications, or massages. In the event of ecchymosis,
they were advised to camouflage these signs with makeup
and sunscreen only. Patients were also instructed to refrain
from physical activity for 48 hours and could resume their
daily activities the day after the procedure. Each patient was
informed about the potential adverse effects or discomfort
they might experience following the procedure.

Results

Visual Clinical Changes

The patients were evaluated 45 days after a single appli-
cation of recombinant enzymes, pbserum LOW, to the facial
skin. A significant improvement in skin quality and texture
was observed, along with a reduction in skin laxity and repo-
sitioning of the tissue across the face and submental region.
Additionally, a marked reduction in the appearance of hyper-
pigmented lesions and acne scars was noted in some of the
study participants (Figs 2-4).

It is important to highlight that these changes were per-
ceived both by the evaluators and reported by the patients
themselves. FIGURE 3 - Visual Clinical Changes. A. Before the application of

pbserum LOW. B. Clinical improvement and skin repositioning 45
days after the application of pbserum LOW.

A
B

FIGURE 2 - Visual Clinical Changes. A. Before the application of

pbserum LOW. B. Reduction in the appearance of acne scars and

hyperpigmented lesions, as well as repositioning of the skin, 45 FIGURE 4 - Changes in Periorbital and Cheek Skin Repositioning.

days after a single application of the pbserum LOW. A. Before the application of pbserum LOW. B. After 3 weeks. C.
After 6 weeks following the application of pbserum LOW.
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Histological Findings Prior to the Application of Recombi-
nant Enzymes

In the H&E-stained sections evaluating facial skin samples
prior to the application of recombinant enzymes, a normal-
thickness squamous epithelium was observed in 4 patients
(80%), while 1 patient (20%) exhibited squamous epithe-
lium with epidermal thinning. Hyperkeratosis without para-
keratosis was present in 4 patients (80%), whereas 1 patient
(20%) showed hyperkeratosis with mild focal parakeratosis.
Additionally, the dermis exhibited basophilic changes in colla-
gen in all 5 patients (100%) and mild superficial mononuclear
inflammatory infiltrate in 3 patients (60%) (Fig. 5A).

In the elastic-stained sections, a high degree of elastic
fiber fragmentation was observed, with the formation of
fiber aggregates in all 5 patients (100%) (Fig. 6A).

In the trichrome-stained sections, fragmented dermal
collagen arranged in aggregates was present in all 5 patients
(100%) (Fig. 7A).

FIGURE 5 - H&E staining at x40. A. Pre-treatment biopsy: Hyper-
keratosis, basophilic changes in collagen, and melanin pigments
in the basal layer of the skin. B. Post-treatment Biopsy: Decreased
hyperkeratosis, improved basophilic changes in collagen, and re-
duced melanin pigments in the basal layer of the skin.

Histological Findings After the Application of Recombinant
Enzymes

In the H&E-stained sections analyzing facial skin samples,
a normal-thickness squamous epithelium was observed in all
5 patients (100%), along with basophilic changes in dermal
collagen in all cases (100%) and minimal superficial mono-
nuclear inflammatory infiltrate in 4 patients (80%) (Fig. 5B).

In the elastic-stained sections, more homogeneous elas-
tic fibers with reduced fragmentation and fewer aggregates
were observed in 4 patients (80%) (Fig. 6B).

In the trichrome-stained sections, newly formed homoge-
neous collagen bands and a reduction in fragmented fibers
were observed in 4 patients (80%) (Fig. 7B).

Comparison of the Histological Findings Prior to and After
the Application of the Recombinant Enzymes

In the H&E-stained sections, a slight reduction in colla-
gen basophilia, decreased hyperkeratosis, and a diminished
inflammatory response were observed.

In the elastin-stained sections, a reduction in fragmented
elastic fibers and an increase in newly formed intact elastic
fibers were noted in the biopsy after the application of the
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enzymes. It is noteworthy that the initial biopsy showed
aggregates of fragmented subepidermal elastic fibers,

changes that were attenuated in the second sample.

In the trichrome-stained sections for collagen, the regen-
eration of new collagen fibers was observed, with improved
integrity and homogeneity.

S r
o A 4

FIGURE 6 - Elastic stain at x40. A. Pre-treatment biopsy: Fragmenta-
tion of elastic fibers with aggregations. B. post-treatment biopsy:
Decreased fragmented fibers and appearance of homogeneous
elastic fibers.

FIGURE 7 - Trichrome stain at x40. A. Pre-treatment biopsy: Pres-
ence of fragmented dermal collagen. B. Post-treatment biopsy:
Regeneration of homogeneous collagen fibers and reduction of
fragmented fibers.

Discussion

Photoaging occurs as a consequence of prolonged and
continuous exposure to ultraviolet radiation, leading to DNA
damage mediated by inflammatory markers such as hista-
mine, TNF-alpha, nitric oxide, and prostaglandins, among
others. Cutaneous manifestations include wrinkled skin with
a leathery texture and visible signs of aging, resulting from
epidermal atrophy, hypertrophy of the papillary dermis,
elastosis, telangiectasia, hyperkeratosis, and pigmentation
changes (19,20).

Hyperpigmented skin lesions may also arise during preg-
nancy, with the use of medications such as hormonal con-
traceptives, or as a result of inflammatory skin conditions
affecting the face, including acne, psoriasis, or dermatitis (21).

Acne is an inflammatory disease in which the wound heal-
ing process progresses through several phases. Initially, the
inflammatory phase involves vasoconstriction and vasodila-
tion, often accompanied by hyperpigmentation. The second
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phase is characterized by the proliferation of type Il collagen,
followed by a remodeling phase in which these fibers undergo
architectural reorganization of the skin (22). An imbalance
in this process can lead to the formation of hypertrophic or
atrophic scars, the latter being the most common (23).

While the therapeutic management of these skin altera-
tions has traditionally relied on various non-invasive and
invasive treatments, the advent of recombinant enzymes has
introduced a new approach to treating the aforementioned
skin conditions. Pbserum LOW is a cocktail of the recombi-
nant enzymes, collagenase PB220, lipase PB500, and lyase
PB72K, at different proportions:

When the enzymes are injected into the skin, collagenase
breaks down the peptide bonds in collagen, degrades loose
and non-functional fibers, and stimulates the production of
a new collagen network, thereby improving skin appearance
and texture (24). Lipase hydrolyzes triglycerides within adipo-
cytes, reducing their size and thereby diminishing localized
fat deposits without damaging surrounding tissue (25). Lyase
degrades polysaccharides in the extracellular matrix, reduc-
ing inflammation and enhancing the penetration of other
enzymes into the tissues (26).

In this study, we observed both clinical and histological
changes demonstrating skin regeneration and improvement
following a single session of pbserum LOW application. This
enzymatic cocktail enhanced skin quality, texture, and elastic-
ity, reducing skin laxity and repositioning the skin at the facial
and submental levels. Additionally, it significantly diminished
the appearance of hyperpigmented lesions and acne scars.

A comparison of biopsy findings before and after the
application of recombinant enzymes revealed a decrease in
collagen basophilia, hyperkeratosis, and, consequently, the
inflammatory response. Regeneration of elastic and collagen
fibers was observed, along with a reduction in the number of
fragmented fibers and their aggregates, resulting in greater
structural homogeneity.

Based on these findings, we can infer that the treatment
in the 5 patients led to overall skin regeneration, character-
ized by an increased presence of collagen and elastic fibers
with reduced susceptibility to fragmentation, as is observed
in other studies (27). This may explain the observed reduction
in skin laxity and improved tissue repositioning.

The use of recombinant enzymes was safe for all patients.
And they experienced a rapid recovery. The level of patient
satisfaction was remarkably high, as the improvements were
both perceived and reported by the patients themselves,
leading all study participants to request a repeat treatment.

Beyond its efficacy, safety, and high patient satisfaction,
the procedure was straightforward to perform, requiring only
a short learning curve for its application.

Proper use of recombinant enzymes has the potential
to replace other dermatological treatments, such as fillers,
collagen precursors, thread lifts, platelet-rich plasma (PRP),
lasers, and device-based procedures. This is due to its ease
of application, low risk of complications, and rapid recovery,
allowing patients to return to their daily routines with mini-
mal downtime.

The study has several limitations. The sample size is very
small, there is no control group, and no statistical analysis
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has been performed. These factors greatly limit the ability to
draw precise and rigorous conclusions. Another limitation of
this study is that two of the authors are employees of the
company that manufactures and supplies the investigated
product. Although this potential conflict of interest has been
fully disclosed, it may have introduced some degree of bias in
the protocol or interpretation of the results. Future studies
into a more robust, well-designed protocol and conducted by
independent research teams, would be valuable to confirm
these findings.

Conclusions

A single dose of pbserum LOW produced improvement
in skin quality and texture and a reduction in skin laxity and
in the appearance of hyperpigmented lesions and acne scars
in the patients studied. This is the first study to present his-
tological data regarding the use of recombinant enzymes in
addressing these facial skin issues. The analysis of the biop-
sied tissues supported the visual results. Pbserum LOW injec-
tions were a safe, easy-to-apply treatment, and it achieved
high levels of patient satisfaction. More studies are needed to
get a better understanding of the effect of the recombinant
enzymes visual and microscopically.
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